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ABSTRACT 

The second Indiana Mathematics Contest included tests 
in Algebra (First Course), Geometry, Algebra (Second Course), and 
Comprehensive. Test-writing responsibilities were delegated to 
mathematics and mathematics education faculties at four state 
universities, with the mathematical content based on course 
objectives in the state guidelines. Fourteen sites across Indiana 
served as test cercars, with 2394 students participating. Outstanding 
Scholar awards were presented to 136 students. Analysis of the 
performance of a random stratified sample of 129 students on selected 
items from each test is then presented. Item difficulties were 
examined to determine areas of weakness. For Algebra (First Course), 
fundamental operations on rational expressions and roots for 
quadratic eqv^itions were of particular concern. Three areas of 
concern were evident on the Algebra (Second Course) results: 
exponential and logarithmic functions, permutations and combinations, 
and ability to analyze conditions related to solutions to elementary 
algebraic equations and functions. In Geometry, ability to apply 
information in novel situations seesMd to create difficulty, rather 
than specific content. On the Cmsprehensive Test, concern was with a 
range of content. Overall, a lack of problem-solving ability was 
noted. Appendices contain the four tests. (MNS) 
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C?^ INTRODUCTION 

1^ The s&cond Indiana State High School Mathematics Contest was 

. held in April of 1984. Sponsored by the Indiana Council of Teachers 
1^ of Mathematics nith funding from the Lilly Endowmentfi Inc., the 

. contest is a revival of a state-sponsored event helc^ annually until 
^ the early X960s, 

Preliminary planning for the 1983 contest started in 1981 
through a grcmp of interested members of the Indiana Ccmncil. This 
first contest featured an Algebra (First Course) test and a 
Comprehensive test, with major goals beings 

1) To stimulate interest in the study of mathematics; 

2) To recognize mt standing mathematics students} 

3) To foster communication amcmg mathematics students; 

4) To facilitate comnunication within the 
mathematics education community in Indiana; 

5) To promote appreciation of mathematical excellence; 
£>) To recognize outstanding mathematical achievement* 

Mith over 1700 students participating, the contest was deemed a 
success and plans were established for a 1964 contest to include 
tests in Algebra (First Cmirse), Geometry, Algebra (Second Course), 
and Comprehensive. Only cxie major change was made in the rules. To 
help alleviate the large number of students ii^o registered for the 
contest but did not participate, a registration fee was 
iiT^lemented. The Contest Committee remained intact, with Ball State 
University, Muncie, serving as the coordinating agency. 

TEST CONSTRUCTION 

Test writing respmsibt^li tios were delegated to mathematics and 
mathematics education faculties at four state uni versitiess Purdue 
University - North Central, Algebra (First Course); Indiana 
CO University - Bloomington, Geo«etry| Ball State Lfnivsrsity, Algebra 

r*" (Second Course) | and Indiana University ~ Purdue University - Fcjrt 

^ Mayne, Comprehensive. The mathematical content of each test was 

based on course objectives listed in Guidelines for Mathematics 
Instruction in Indiana Schools (1977), published by the Indiana 
Department of Public Instruction. Items were solicited from 
classroom teachers throughout the state or ¥mrc foroHJlated by the 
test writers. Using standard test construction procedures, the fcaur 

U2 

ERIC 



Page 2 



mul tiple-cholce (90 minute time limit) tests Here finalized with the 
follonfing number of itemss 

Algebra (First CcHJirse) 75 items 

GmMmtry 30 items 

Algebra (Second Course) SO items 

Con^rehensi ve 28 items 

TEST ADMINISTRATION 

Fourteen sites across the state served as test centers, with a 
total of 2394 students participating. Each site coordinator was 
responsible for administering and grading tests^ presenting 
certificates to all particip^^its and "Scholar" awards to those 
students n^o correctly answered 75 per cent of the test questions* 
and arranging any local program for students- 
All test results were smnt to Ball State University for 
analysis and to det^mine students scoring in the top five per cent 
on each test. These students riNreived a special certificate 
designating them as "Outstanding Scholars." Award cut-off scores 
for Algebra (First Course) * Geoiimtry, Algebra (Second Course) f and 
Comprehensive were* respecti vely* 55* 24, 32, and 21. Table 1 below 
provides information on stud^t participation at each site for each 
test. 

Table 1 

1984 Indiana State Mathematics Contest 
Student Part i c i pat i on 

Site Test 



Algebra (1st) (hornet ry Algebra (2nd) Comprehensive 



Bail State 


55 


29 


22 


32 


Butler 


117 


81 


75 


62 


Franklin 


42 


64 


37 


32 


Indiana State 


99 


99 


4B 


26 


I.S.U. £vansvill« 


83 


47 


32 


37 


I.U. Blooinington 


29 


11 


13 


10 


I.U. Richmond 


55 


18 


25 


10 


I.U. Kokomo 


67 


36 


43 


43 


I.U. Gary 


84 


64 


52 


35 


I.U.P.U. Ft. V.ayne 


53 


34 


25 


25 


I.U. New Albany 


31 


46 


24 


53 


Purdue 


35 


43 


53 


39 


Purdue Meetville 


86 


33 


14 


18 


Saint Mary's 


24 


30 


12 


26 


Total 


860 


635 


465 


448 
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The remainder o-f thie article presents an analyeis of student 
performance on selected items of each testn based on a IS per cent 
prc^orticHTial stratified random sample. Sa^le sizes for each test 
at each site are presented in Table 2. Complete copies of all four 
tests are included in the ^pmidix. 

Table 2 

Sample Sizes by Test Site and Test 
Site Test 



Algebra (Ist) Geometry Algebra (2nd) Comprehensive 



Ball State 


8 


4 


3 


5 


Butler 


18 


12 


li 


9 


Frankl in 


6 


10 


6 


5 


Indiana State 


15 


15 


7 


4 


I.S.U. Evansville 


12 


7 


S 


6 


I.U. Bloofflington 


4 


2 


2 


2 


I.U. Richmond 


8 


3 


4 


2 


I.U. Kokomu 


10 


S 


6 


6 


I.U. Gary 


13 


10 


8 


5 


I.U.P.U. Ft. Wayne 


8 


5 


4 


4 


I.U. New Albany 


5 


7 


4 


8 


Purdue 


5 


6 


8 


6 


Purdue West vi He 


13 


5 


2 


3 


Saint Mary's 


4 


4 


5 


4 


Total 


129 


96 


72 


69 


The analysis 


focused 


on the following 


questions: 





1. Mhat do students know? 

2. Mhat dcMi't students knoM? 

3. i^at items make a difference in student performance? 
Operationally, answers to each question were fmand, 

respectively, bys 

1. An item difficulty of .70 or higher. 

2. An item difficulty of . 2S or less. 

3. A discrimination index of .59 or higher. 

Algebra (First CcKirse) 

On the 7S item Algebra (First Ck^urse) test« the range of scores 
for all students participating (N » 860) was from 7 to 71, with a 
sample mean of 36. S7 and a standard deviation of 11.52 (n « 129). 
Outstanding Scholar awards were presented to 48 students. 
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In the analyslB, 11 questions produced item di-f f icul ties of .70 
or greater, providing an indication of Mhat students do know. 
According to Bloom's Taxonomy of Cognitive Objectives, these items 
fell into three level ei KnowlMJge (Items 3, 43, 47) t Comprehension 
(Items 1, 10, 12, 18, 27) ( and Application (41, 44, 49). 
Identification was the majCNr focus in the knowledge category! 
"Identify** a ratiCNial number, a binomial, a prime nuoritier. Single 
procedures (unim and intersecticm, adding and multiplying algebraic 
expressions, rules for expcments) were tested by the items in the 
Compr ehensi on category. The three Application items involved 
arithmetic averages, solving a' system of two equations, and 
specifying the directim of a line (positive or negative slc^e) 
containing two points. 

To determine what algebra students do not kncM«, questions with 
item difficulties of .25 or less wm^e examined. Ten items were in 
this category, four at the Coi^rsrtiensim level (Items 14, 48, 51, 
59) and six at the Application level (Items 8, 11, 26, £^7, 66, 75). 

Two content areas mimrgtt as areas for concerns 

1) Fundamental operations on rational expressions, 
and 

2) Roots and the nature of roots fcN" quadratic 
equat i ona. 

Students were generally unsuccessful in finding least common 
denominators fcN^ equations with rational expressions, in order to 
solve i(xr a specific variable. They also had difficulty in 
determining a quadratic equaticm with given irraticKial roots, and in 
determining the sum of the roots for a quadratic equation. 

There were 10 items which discriminated the highest scoring 
students from the lowest scoring students. Again, four items were 
at the Comprehension level (Items 6, 20, 25, 50) and six w«rre at the 
Application level (Items 21, 22, 36, 37, 54, 61). One identifiable 
area for discrimination was solving equaticms in r variable, 
including quadratic equations and prc^orticms. Tt sterns dealing 
with exponents also were discriminatt^s. 

In summarizing the overall results of the test, it is apparent 
that students experience difficulty with any problem involving 
rational expressions. They can find a least commc^ denominator for 
two rational expressions (Item 30), but cannot apply this procedure 
in more complex problem situations with equations. Students do have 
a good grasp of simple algebraic procedures, such as combining like 
terms, multiplying polynomials, and applying rules for exponents. 
However, sevsN^al ccmcepts or procedures that students do know 
according to test results were notions that often had been 
previously learned in junior high school tx- intermediate grade 
mathematics (prime number, c^dering rational numbers, averaging, 
union and intersection). 
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Algebra (Second Course' 

the 50*-ite« Algebra (Second Course) test, the range of 
sccMres for participating students (N » 475) was irtm 7 to 44 Mith a 
sa«^le mean of 21.25 and a standard deviation of 7.3S (n » 72). 
Outstanding Scholar awards were presented to 27 students. 

An item analysis identified four questions having item 
difficulties of .70 or greater (Items 16, 18, 38, 43). These test 
items indicate that students generally possess adequate knowledge 
for successful work in eleoMsntary sequences, variation, and si^le 
systems of linear equaticms. Using Bloom's Taxonomy of Cognitive 
Objectives, these four test items were found to be at the 
Application level. 

Questions with item difficulties less than .25 were examined to 
determine t#iat the students did not know. There were 14 test items 
in this category! onm at the Knowledge level (Item 12), four at the 
Comprehension level (Items 24, 26, 49, SO), four at the ^plications 
level (Items 8, 21, 22, 44), fcHir at the Analysis level (Items 7, 
34, 35, 39), and one at the Synthesis level (Item 19). These items 
identify three content areas of concerns 

1. basic understanding of exponential and logarithmic 
functions. 

2. fundamental knowledge of permutations and combinations, and 

3. ability to analyze conditions relating to solutions to 
elementary algebraic equatic»is to algebraic functions. 

Students were generally unsuccessful in solving logarithmic and 
exponential equations. They also had considerable difficulty in 
determining the nature of solutions to a system of equations as well 
as determination of a coefficient to c^tain a speclfiml solution to 
a polynomial equation. Additionally, students generally were 
unsuccessful in solving permutat^ on/cc^9inaticwi prc^lems. 

There were 14 test items M^ich discriminated between the 
highest scoring and lowest scoring students, ^plying the Bloom 
Taxonomy to these, there were three items at the CcM^irehemsi on level 
(Items 17, 25, 42), five at the Applications level (Items 1, 4, 5, 
13, 20), five at the Analysis level (Items 33, 37, 40, 41, 48), and 
one at the Synthesis level (Itmn 32). The one area clearly 
identified by the discriminaticNi index was that of algebra of 
polynomials, including solution of polyncMiial equations, zeros of 
polynomial functic^s, and factwizaticm of polynomial expressions. 

In sujMiary, it is apparent that students have difficulty with 
the area of polynomial algebra, especially if an analysis of the 
problem is required in ardm- to c^tain a soluticxn. CHily two-thirds 
of the students could correctly solve a nm-standard quadratic 
equaticm, and only 15 percent of the students ccHild do so if the 
quadratic equation was cxrie of experiential fCH-m. The undesirable 
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results in the area of logarithmic and exponential functions^ 
permutatiGnSy and coA^inaticme nay be due to the fact that these had 
not yet been taught (even thmigh the ccmtest Nas held quite late in 
the school year). Never thel ess, the results indicate that the types 
of problems considered in the second algebra ccHirse should be 
broadened in scope to include some enamples of Nhat are currently 
ccmsidered ncm-standard types* 

GEOMETRY 

The Geometry Test consisting of 30 items was taken by 635 
students^ with scores ranging frcm 4 to 28, a sample mean of 14.10 
and a standard deviation of 4.89 (n » 96). Ckitstanding Scholar 
awards utere presented to 40 students. 

SiH items had difficulty indices greater than .70. I#iile the 
content varies among these itemsp they all deal with content that 
seems quite basic. ^ analysis of item level following Bloom^s 
TaKonomy indicates that these itenns are mostly at the comprehension 
level 9 with somi at the knowledge level. 

Fc^r items had difficulty indices below .20. Item 19 requires 
only recognition of properties of similar right triangles with 
shared angles. A closer IcN^k at the item statistics shows that the 
answer key was wrong and that actually 74 p^cent of the sample 
chose the correct answer. We may assuimt then that this ccmtent in 
this content was in fact mastered. (This error in test 
construction, involving one item, could not reascmably have effected 
the identification of Outstanding Scholars. > 

Items 2p lOp and 24, however, were simply missed by the bulk of 
the students. Miile Items 2 and 10 both involve polygonal 
properties, the first requires students to coordinate the 
relationships bet we e n the sum of the angles of a triangle and the 
sum of the external angles of a polygon, and Item 10 concerns the 
area and perimeter relatic^ships amcmg a regular hexagon and its 
component regular triangles. In even greater contrast. Item 24 
involves the areas of circular sm:tions. It sMms unlikely them 
that the basic content provided the difficulty. Rather, the 
difficulty comes with the relationships among these content pieces. 
The problem, in a phrase, was problem solving. 

The five best discriminators were Items 6, 8, 12, 21, and 23. 
All five items deal with essentially different content. Two of them 
are classified as Problem Solving items, two as Co^rehensiivi / 
Application items, and one, dealing with the volume of a cone« as 
Knowledge. 

It is difficult to sort through these items and statistics to 
decide what ccmtmit gecMetry Indiana studmits know best or least. 
One would enpect a -typically good (not necessarily great) gec^mtry 
class to be able to solve all the problems cm this test. Mhile the 
test provides some evidence that specific topics might be learned by 
some students rather than others (e.g., volume of a cone), the 
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implications of theso data for tsachers hav« more to do Mith the 
approach to ccmtant than Nith content itself. The difficult itefRs 
and those that tended to make the difference are, indeed* those 
prc^lems that require a student to not only knoM a piece of 
information, but to recognize it in novel situations. Good problems 
require this. 

COMPREHENSIVE 

The Comprehensive Test cixisi sting of 28 items was taken by 448 
students, Mith scores ranging from 1 to 27, a sai^le mean of 11.64 
and a standard deviation of 4.63^ (n «» 69). Outstanding Scholar 
awards were presented to 21 stu<S*nts. 

In analyzing what students know, c»ily Items 4 and 10 were 
correctly answered by 70 percent or more of the sample. Closely 
after these two items were Item 3 (.67), Item 25 (.59), and Item 23 
(.56). The three easiest items ^mrm concerned with geometry 
(Pythagorean Theorem/Special Triangles), with prime factorization, 
and with the solution of sii^le second degree polynomial equaton. 
The remaining two dealt with special triangles and the solution of a 
linear equation based upon arithmetic progressicm. These last two 
items were also mmsmg the best discriminatcM^s of the test. 

Items 11, 20, and 27 had difficulty indices less than chance 
(.20), while Items 5 and 21 had difficulty indices less than .25. 

Item 27 was not answered correctly by any student in the 
sample. An analysis of the student respmises indicates that 
students identified an easy special case, or partial answer, as the 
correct answer. The problem is made complex by the use of the 
logical descriptors "all** and "Sf^ne.** (^k)te that raised to any 
even power is 1.) It may be that this item is a trick question 
resulting from mixing an c^vimis answer that is wrcxig, with a subtle 
but correct answer, or it may idmitify an area of ccmcm^n. 

Item 11 also failed to provide any discrimination, and so 
identifies another area of concerni understanding the implicaticms 
of the pritMi f actor iz at icMi thef^mn. 

Item 20, with a respectable discriminaticm index, involves 
both siRHiltanecxis solutions and the rec<^niticm of factcM^s of the 
sum of two cubes. ^ analysis of the wrong choices indicates the 
misuse of coefficimt laws, or an errc^ in sign. 

Items with discriminatim indices greater than .59 were Items 
6, 8, 22, and 26 (all at .67). With indices of .56, Items 16, 23, 
and 25 should also be considered in ttie set of items that made a 
di f f erence. 

In sumsary, the Compr tensive Test »pptiwrm to be a reasonably 
reliable flwasure of student achievMent. TY^e items that made a 
differmce represented a wide range of content. There is scMie bias 
in favw of those students who have had the importunity to study 
analytic geometry and trigonometry. 
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GENERAL SUMMARY 

The results of thess tests provide insight into v^at cNir 
students have learned and insights into problee solving. Overall, 
there nss a lack of probleoi solving ability on the part of the 
participants for each test. The analysis sha»«s students experienced 
difficulty in several instances on items requiring laore than one 
step to reach a solution. It is hoped that the contest will have 
the e-ffect of not only encouraging teachers to investigate a broad 
range of content* but to do so in contexts in »<hich the reasons for 
and the structure of the knowledge are made evident. For special 
assigneents, for in-classs activities, and for eatheeatics club 
meetings, the icrsts are excellent sources to help promote problem 
solving across the high school mathematics curriculum. 



APPENDIX 



.10 



19 8 4 

STATE HIGH SCHOOL MATHEMATICS CONTEST 



dm 



SPONSORED BY THE INDIANA COUNCIL OF TEACHERS OF MATHEMATICS 
PARTIALLY FUNDED BY THE LILLY ENDOWMENT^ INC, 

ALPEBRA TEST 
(first course) 




THIS TEST WAS PREPARED BY THE MATHEMATICS EDUCATION 
FACULTY AT PURDUE UNIVERSITY " NORTH CENTRAL. 



ERIC 



DIREaiOI« FOR TEST: 

DO NOT open this booklet until you are told to do so. 

This Is a test of your coapetence In high school algebra, first course. For each 
of the 75 problems there are listed 5 possible answers. You are to Morfc each problem 
and determine which Is the correct ansi«r, and Indicate your choice by filling In the 
circle In the correct place on the separate answer sheet provided. A sample follows: 



1. If X + 2 ■ 6, then x equals: 
A. 8 

3 



1. 



A B C D E 
0 (D (D • 0) 



B. 
C. 



1 



D. 4 

E. none of these 

The correct answer for the sai^jle Is "4", which Is answer D; therefore, you 
should answer this question by filling In the circle D as Indicated above. 

If you should change your fdnd about an answer, be sure to erase completely. Do 
not mark more than one answer for any question. If you are unable to work any partic- 
ular problem. It Is to your advantage to guess at the answer rather than leave It blank. 
Make no stray marks of any kind on your answer sheet. 

When told to do so, open your test booklet and begin work. When you have finished 
one page, go on to the next page. The working time for the entire test Is 90 minutes. 

DIRECTIONS FOR ANSWER SHEET: 

Fill In your nam In the blanks provided. Above your name write the name of your 
school and the city where It Is located. Including zip code. 

Along the side of your name Indicate your sex and gracte by filling In the circle 
provided. A sample follows: 

SAMPLE: Mary A. Brown who goes to Western High School in Muncle and Is In the ninth 
grade would write across the top and fill In along the side. 

WESTERN HIGH SCHOOL - MUNCIE, INDIANA 47W6 



nm (Last, First, M.I.) 



B 



R 


0 


W 


N 




M 


A 


R 


Y 




A 








IX) NOT TURN THE PAGE UNTIL YOU ARE TOLD TO DO SO. 



STATE MATH CONTEST - ALGEBRA 1 EXAM - PAGE 1 
X. Slmnlify: \ \ m 



a^b^ a^ 7 3 9 

a) r b) c) a b d) e) None of these 

b^c^ b^c^ 



2. Solve for b: As ifbh 

^ 2F ^ d) 2A - h e) None of these 



3. Which of the following is a rational nunyber? 

a)/l2 b) c) /8l d) 1^ e) None of these 

4. The 3ura of digits of a two-digit number is 10. If the digits 
are reverse :, the new nundber exceeds the old by 36. 

rind the number. 

37 b) 46 c) 73 d) 64 e) None of these 



A A 

5. Factor completely: x - y 

a) (x^ + y2) (x^ - y^) b) (x + y)^ U - y)^ 

c) (x^ - y^)^ d) (x^ + y^) (x + y) (x - y) 

e) None of these ' 



6. What is the y-intercept for the line represented by the 
equation 3x - 5y ■ 15? 

a) (0,-3) b) (0,5) c) (O,—-) d) (0,15) e) None of these 

7. Sin?>lify Completely: /J? + + /72" 
a) /If? b) 5vT + 5/2 c) 15/2 

^ d) 2/8 + 5/2 + 2/18 e) None of these 

ERIC 13 



STATE MATH CONTEST - ALGEBRA I EXAM - PAGE 2 

8. An equation of line k is 2x - y « 5. An equation of a line 
perpendicular to K is 

a) 2x - y a 7 b) 2x + 4y = 13 c) y - 2x = 5 

d) 2x + y « 7 e) None of these 

9. Simplify completely: 

(3x^ + 5x - 7) - (2x'^ + 5x^ + 7x + 6) + (x - 2x^ + 7) 

a) 2x^ + 4x^ + 13x - 20 b) - 4x^ - x - 6 

c) -2x^ 6x^ - X + 6 d) - 2X"' - 4x^ - X + 6 

e) None of these 



10. Given: A « {2,4,6,8}, B = {1,3,5,7}, C {4,5,10}. 
Find: (A\J B) 0 C 

a) (4,5} b) {4,5,6} c) 0 i) {4,5,10} e) None of these 



11. The equation whose roots are 2 + /I and 2 - /3 is 

2 7 

a) X - 4x + 1 « 0 b) X - 4x - 5 » 0 

2 2 

c) X + 4x - 5 = 0 d) X + 4x - 1 = 0 e) None of these 



12. Multiply and sinqjlify completely: (3x - 1) (x + 2x - 4) 

a) 3x^ 7x^ - 14x + 4 b) 2x^ + 5x^ - 14x + 4 
c) 3x^ + 4x^ - lOx 4 d) 3x^ + 6x^ - lOx + 4 
e) None of these 



13. A collection of 28 coins, some nickels and some din«s , totals 
$2.20. How many dimes are there? 

14 b) 12 c)16 d) 10 e)None of these 

14 



STATE MATH CONTEST- ALGEBRA I EXAM - PAGE 3 

14, The sum of the roots of the equation x^-3x-5«0is: 

a) b) -3 c) 3 d) 5 e) None of these 



15. Find the solution set for x where x - 4x + 7 « 3x - 5 

a) {3,4} b) {-3,-4} c) {3,-4} d) {-3,4} e) None of these 



16. 



6m 
n 



2n 
3m 



a) 2m 



b) 4m 



t 4m 



d) 4nin 



e) None of these 



I - ^ - I ' then n 



a) 



17 



b) 



1 
I 



C) 3 



d) 12 



e) None of these 



18. If R = {-3,-2,-1} and S = {-3,-1,1,3}, find RUS. 
a) {-3,-2,-1,1,3} b){-3,-l} c) <p 

<^ ^-3,3} e) None of these 



19. Solve for x: 7 - 3x <^ 15 + x 

a)x5-2 b)x>-2 d X < 2 d)x>2 e) None of these 



20. 2c(2c^)^ * 



a) 40*^ b) 8c^ c) Sc'' d) 4c^ 



e) None of these 



STATE MATH CONTEST - ALGEBRA I EXAM - PAGE 4 

21. For what values of x is ^ « ^(x - 3) - ^ true? 

a) 0 only b) 3 only c) 0 and 3 only 
d) all values e) None of these 



22. If ^ " S - 3 



5x * jTTT ' ^® solution set for x is 

a) {1,-5,5} b) {0,-5,5} c) {-5,5} d) {25,-1} e) None of these 



23. Simplify /T5x ' / 3x^ 

a) 135x^ b) 135x2 c) x^/Hs d) Bx^^ e) None of these 



24. For what values of k will the roots of the equation 
X + 6x ^ k = 0 be equal? 



a) 3 



fa) 6 



c) 9 



d) 36 



e) None of these 



25. The expression |x - l| = 1 iii^jiies that 



a) x is between 0 amd 2 
c) X is less than 2 
e) None of these 



b) X is either 0 or 2 
d) X is 0 / 



26. If . _| - i - X « 0, find the value of x^ + x^ + x + 1. 



X X- X 
a) -2 b) -1 



c) 2 



d) 0 



e) None of these 



ERIC 
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27. <3a^ - 4a^b + 7b^) + (2a^ + 8ab^ - 2b^) = 

a) 5a^ + 4a^b2 + Sb^ b) 5a^ - 4a^b + 8ab^ + 5b^ 
c) 5a^ + 4a^b^ + 5b^ d) 5a^ - 4a^b + 8ab^ + 9b^ 
e) None of these 



28. The degree of the polynomial 2a^b^ - 3a^b + a^b^ is 

2 b) 3 c) 4 d) 5 e) None of these 



29. Find two positive integers such that the difference of their 
squares is 40 and the square of the greater is 4 more than 

5 tiroes the square of the lesser 

a) 9 and 49 b) l\ «nd 51 c) 3 and 7 

d) 9 and 13 e) None of these 

30. The least common denominator of the fractions -« ~ and 

+ s - 12 

•^j— is 



s - 5s -i- 6 

a) (s - 2) (s - 3) (s +4) b) (s - 2) (s - 3)^(s + 4) 

c) (s - 2) (s + 3) (s - 4) d) (s - 2) (s - 3) (s + 3) (s - 4) 

e) None of these 



31. If X » YT~K y * ^ ^ - , the value of ^-^r^ in 

terms of A is 

a) A - 1 b) -1 c) 1 d) 2A^ - 1 e) None of these 



•ERIC 
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32. If Sam can roof a house alone in 6 days. Bill can roof the same 
house alone in 4 days, and Pete can roof it by himself in 8 days, 
how many days will it take them to roof the house working 
together? 

a) 2 days b) 1^ days c) l| days d) 1^ days e) None of these 



33. If A and B are real numbers and AB > 0, which is never true? 

^) ^ > B b) A > 0 and B < 0 c) A > 0 and B > 0 

d) A < 0 and B < 0 e) None of these 



34. The roots of 3x^ - 4x « 6 



are 



— 5 e) None of these 



35. In which quadrant do the graphs of the equations 3x - y = -15 
and y = X + 1 intersect? 

^ ^> II c) III d) IV e) None of these 



36. 14.2 is 20% of what number? 

"^^ 2.84 c) 28.4 d) .00140845 e) None of these 
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37. Which polynomial cannot be factored? 



a) a^ - 



b) a^ + 2ab + b^ 



2 2 
d) a - 2ab + b* e) None of these 



c) a^ + b^ 



38. a^-a* (where af^O) » 
54 



a) a"" b) a^ c) a^° d) a""^ e) None of these 



-1 



39. The sum of 3/5" and 2/1 is 

a) 24 b) 14/1 c) 12/5" d) 8/? 



a) None of these 



40. The excluded value (s) of the variable in the fraction ^ 

+4x 

is (are) 

3 b) -2,2 c) 0,-4 d) -4,0,3 e) None of these 



41. Solve this system for x and y. 3x - y « 13 

X -f 2y n 9 



a) X =5 -5, y * 2 
d) X = -5, y « -2 



b) X B 5, y » -2 
e) None of these 



c) X » 5, y « 2 



42. Sin^lify: (-3xy^z^)^ 

a) -ISx^y^^^ b) ISx^ylOj^O .243x5y^ll 



dt ^ . _ 5 10 30 
) -243x y " e) None of these 
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43. Classify the polynomial 3x - 7. 



a) sKsnomial 
d) quadratic 



b) binomial 

e) None of these 



c) trinomial 



44. The average of a set of numbers is 6. If the sum of the set of 
numbers is 144, how many numbers are in the set? 

a) 24 b) 18 c) 12 d) 6 e) None of these 



45. If p varies directly as s and p e 8 when s « 4, what is the 



value of p when s 



a) 8 



b) 4 



c) 2 



d) 1 



e) None of these 



46. Solve: 4 < 2(3x -i- 4) < 40 



» 2 -16 
a) y < X < 



-2 



d) -5- > X > 



16 
T 



b) , ^ , 16 



e) None of these 



c) I > X > -« 



47. Which number is prime? 

a) 21 b) 31 c) 51 



d) 81 



e) None of these 



48. How many real nua&ers are reciprocals (multiplicative inverses) 
of themselves? 

a) none b) 1 c) 2 d) 3 e) None of these 



ERIC 



49. The slope of the line through the points (3,4) and (6,8) is 
a) positive b) negative c) 0 



d) undefined 



e) None of these 
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50. (-X)^^"^ « 

a) -1X7 b) X17 c) X d) -X e}None of these 

5X. If 0 < X < X, then 

2 1 
a) X > X b) 2x < X c) i > X d) x is negative e)Mone of 

^ these 

52. The equation of a horizontai Xine, four units above the 
X-axis is 

a)x + y»4 b)y«4 c)x-4«0 

d) y > i e) None of these 

2 2 

53. The statenient a + b = 0 is equivaXent to 

a) Neither a nor b is zero b) a « 0 and b » 0 

c) a and b have opposite signs d) a*b « 0 

e) None of these 

54. The equation 2(x + X) « 2x + 4 has how many soXutions? 

*J 1 b) 2 c) None d) More than 2 e) None of 

these 

55. Which statement is correct? 

a) I > |j b) ^ > I c) -8 > -7 d) i/I5* > 4 e) None of these 

56. The vaXues of x and y, if y - x « X3 and 3x -f 2y » 36, are 

a) (-2,X5) b) (2,-X5) c) (2,X5) d) (X5,2) e) None of these 
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57. If C ^ 0 and G 0, then solve for C: 5^ "♦*§'• H 



r - 2G(CH - P) r = 2PG , ^ 

a) C ■ K D) c « — y C) C » PH - » 

\r 2GH - 

d) c « P(H - ^) e) None of these 



58. Which of the following pairs (x,y) is not in the intersection 
of the graphs x - y > 2 and x + y < 37 

a) (2,-1) b) (|,|) c) (7r,-l) d) (/y,/?) e) None of these 



59. The expression -2 -i- {4 - 3 (-2 - 4) } T {2 + 3 - 2 (1 + 4 ) } - 

a) -4 b) ^ c) 6% d) 

3 °' 3 e) None of these 



60. The expression (x - 3) (2 - x) - (3 + x) (2 + 3x) , when simplified, 
is equal to 



a) -4x^ - 6x - 12 b) -2x^ + 16x c) 2x^ + 16x - 12 

2 

d) -4x - 5x e) None of these 



61. One root of the equation x^ 6x - 16 « 0 is 

a) 16 b) -2 c) 8 d) -8 e) None of these 



ERIC 
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62. The average Qf the nunibers represented by N -i- 3, 2N - I and 
3N <f 4 is 

a) SlL+-i b) 2N + 2 c) 3N + 3 d) ^IL+I e) None of these 



63. The tens digit of a two digit number is twice the units digit. 

If the digits of the nuniber are reversed, the original number 

is 12 less than twice the result. What is the orignal nuiift>er? 

a) 96 b) 84 c) 63 d) 42 e) None of these 



64. If X > y, then which statement is always true? 

> y^ b) y^ > x^ c) x > 0 d) y - x < 0 e) None of these 



65. If X 0 then x « 

*) f b) I c) i d) x -f 0 e) None of these 



66. The distance between the points (-2,3) amd (2,6) is 

a) 9 b) 25 c) 7 d) 5 e) None of these 



2 

67. The quadratic equation 4x - 12x +9*0 has how many real 
solutions (roots)? 

a) 1 b) 2 c) None d) More than 2 

e) None of these 
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68. ' Which set is not closed under multiplication? 

a)The even integers: {...,-4,-2,0,2,4,...} b) {0,-1,1} 

e) Positive real nunbers 

d)The prime integers e) None of these 

69. (-3)^ + 20 -r 4 + 1 - 

^5 b) -3 -) 13 d) -5 e) None of these 

70. Which expression concerning radicals is true? 

a) ,/a ♦ - y/Sr+S b) /ir=T - /i-^S O^T.^./iB" 
d) ?^ » ^/x e) None of these 

7i: If I of a gallon of milk coats $1.15, then | of a gallon will 
cost 

a) $1.18 b) $1.58 c) $1.28 d) $1.38 e) None of these 

72. If b*c » B~=Tc' ^^'^^ ^" sin«)lest form 6*2. 

5 b) 3 c) 8 d) 2 e) None of these 

73. If a plane's air speed is s km/h and there is a 50 Icm/h head 
wind, how many hours will it take to fly 650 km? 

74. Which of the following is a solution of the system 

2x - 2y + 2 » -4 
X + y -3z « -9 
2y - X - s - 1 

a) (3,0,2) b) (3,1,-8) c) (-8,-7,-2) d) (-3,0,2) e) None of these 

75. The solution set of + 2 » — - is 

T^- 9 T - 3 

a) {-h, 3} b) {.Jj} c) {3} d) {-3,is} e) None of these 
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ALGEBRA TEST 

(SECOND course) 



(THIS TEST PREPARED BY THE SECONDARY MATHEMATICS EDUCATION 
COMMITTEE^ DEPARTMENT OF MATHEMATICAL SCIENCES/ BALL STATE 
UNIVERSITY.) 



PIRECTI(»IS FOR TEST: 

DO NOT open this booklet imtll you are told to do so. 

This Is a test of your coi|>etence In the secmd course of high school algebra. For 
each of the SO problems there are listed S possible answers. You are to work each problem 
and determine which Is the correct answer, and Indicate your choice by filling In the c1r> 
cle In the correct place on the separate answer sheet provided. A sample follows: 



A B C D E 

^- (S ® ® • d) 



1. If X 't' 2 « 6 • then x equals: 

A. 8 

B. 3 

0. 4 

E. none of the above 

The correct answer for the senile Is ••4," which Is answer D ; therefore, you should 
answer this question by filling In the circle D as Indicated above. 

If you should change your mind about an answer, be sure to erase completely. Do not 
mark more than one answer ftor any question. If you are unable to work any particular pro- 
blem. It Is to your advantage to guess at the answer rather than leave It blank. Make no 
stray marks of any kind on your answer sheet. 

Mien told to do so, open your test booklet and begin work. \Sn&(\ you have finished 
one page, go on to the next page. The working time for the entire test Is 90 minutes. 
Calculators are not allowed. 

DIRECTIONS FOR ANSWER SHEET: 

Fin in your name In the blanks provided. Above your name write the name of your 
school and the city where It Is located. 

Along the side of your name Indicate your sex and grade by filling In the circle pro- 
vided. A sample follows: 

SAMPLE: 

Mary A. Brown who goes to Western High School In Muncle and is In the eleventh grade 
would write across the top and fill In along the side. 



WESTERN HIGH SCHOOL 



MUNCIE, INDIANA 



NAME (Last, First, M.I.) 



B 


R 


0 


W 


."J . 


M 


A 


R 


Y 




A 





n 




DO NOT TURN PAGE UNTIL YOU ARE TOLD TO DO SO. 
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A line with a y-lntercept of 3 and an x-lntercept of S has the equation 

a. 5x ♦ 3|y ■ 1 

b. . 5x + 3y ■ 15 

c. 3x ♦ 5y ■ 1 

d. 3x ♦ 5y ■ U 

e. None of the above. 

What is the sltHie of the line which Is perpendicular to 3x - 7y ■ 157 
e. None of the above. 

2 

Which of the folloirfng points Is qs$ cmi the graph ofx-x-2>07 

a. (-2, -2) 

b. (-2. -1) 

c. (2. 3) 

d. (3, 2) 

e. None of the above. 

A polynomial P(x} has tte pn^rty that P(0) « 0. P(l) - 0, P(-2} « 0, 
and P(2) « 4 . P(x) Is which of the following? 

3 2 

a. X + X - 2x 

b. x^ + x^ - 2x + 4 

c. ^ (x^ + x^ - 2x - 4) 

d. (x^ + x^ . 2x) 

e. Hfm of the above. 
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5. Whtfi X* - 2x^ + 3x^ - X + 2 Is divided by x - 3 the reaalnder Is 
4. x^ + x^ ♦ 6x + 17 

b. 167 

c. S3 

d. 0 

e. None of the above. 

6. The points (2, -3}» (4, 3), and (5, j) ai*e on the sam straight line. 
The valiie(s) of k Is (are) 

a. 12 

b. -12 

c. +12 

d. 12 or 6 

2 

e. 6 or 6y 

7. The polar coordinates of tM points are P^(/2, ^p) and P2(2, ^) . The 

mid-point of the segment Joining and Pg has what rectangular coordinates? 
. / 2 ♦ , 21ir % 

c. (J-^.LV^) 

e. Kone of the above. 

8. The solutions of the equation x^^^io'* « lOOx are 

a. 0, 100 

b. 1, 100 

c. iJj.lOO 

d. 10, 100 

o e. None of the above. 2^ 
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9. The solution set for the equation /x ♦ 1 - i/x ■ 2 Is 

a. 9 

b. {|> 

^' 

d. {^} - 

e. None of the above. 

10. In a given arithmetic sequence the first tern Is 2, the last tern Is 29, 
and the sun of all the terns Is 155. The coneon difference Is 

a. 3 



b. 2 
c. 



27 
17 



d. 



e. 



13 
T 

23 
3ff 



n. Which of the following Is not a factor of x^ - ? 

a. X - y 

b. X + y 

c. X* + x^y^ + y* 

d. x^ + xy + y^ 

e. None of the above. 

12. CoBjpute: e^ ^" ^ 

a. 10 

b. 25 

c. 5 In 2 

d. 32 

e. None of the above. 

29 
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13. If logjjlO - p and 1o9^i - q, then log,j20 is 

a. pq 

b. p + q 

c. p^ 

d. qP 

a. 2(P ♦ q) 

14. A nan. when asked his a^, replied "If you take one year frm present 
age the result will be three tlaies ny son's age. and three years ago ay 
age was twice what his will be In five ye«rs". The nan Is how old? 

a. 12 

b. 36 

c. 37 

d. 34 

e. None of the above. 

15. Assiwing that f • f «nd abed + 0, which of the following Is true? 
a ♦ c . b ♦ d 



a. 



K « - t> 

. » . » d^ 

-? 7~ 

d. All of the above. 

e. None of the above. 
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16. In the aiithiKtlc sequen<» - • 0, j • y • ... • Nhat Is the 13th tens? 

, 5 
a. J 

T 

c. 3 

d. ^ 

17. A zero of ttm function f(x) ■ - 2x^ - x + 2 Is 

a. 1 

b. -1 

c. 2 

d. All of the above. 

e. None of the above. 

18. If an Integer x Is divided by another Integer y • the quotient Is 24. 
If the sun of the tMO Integers Is 75, then x Is 

a. 3 

b. 8 

c. 25 

d. 48 

e. 72 
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19. The systaii: x ♦ y - z • 0 

2x - y - 82 ■ 0 
3x ♦ Siy ♦ z • 0 

a. h«$ no solution 

b. has just one solution 

c. has just three solutions 

d. has Infinitely sany solutions 

e. None of the above. 

20. If log X ■ log 1 ♦ log 2 + log 3 + log 4 + log 5, then x Is 

a. 6 

b. 15 

c. 36 

d. 55 

e. 120 

21. The solutions to e^* - Be** + 2 - 0 are 

a. .3010, 0 

b. In 2. 0 

c. .3010, log^pl 

d. (a) and (c) 

e. None of the above. 

22. The graph of x^ - 4y^ • 0 

a. Is a hyperbola Intersecting only the x-axIs. 

b. Is a hyperbola Intersecting only the y-axis. 

c. Is a hyperbola Intersecting neither axis. 

d. Is a pair of straight lines. 

e. does not exist. 
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23. If B - V3 . then n*^ Is 
«. -9 

h JL 

c. ^ 

d. 3 

e. 9 

24. How nany different seating arrangeaents could be aade fbr six people at 
a round tuble? 

a. 120 

b. 360 

c. 720 

d. 4320 

e. None of ^ above. 

25. If f(x} - 4x •I' 3 and g(x) - x^ - 2, then f(g(x)) Is 

a. -x^ ♦ 4x ♦ 5 

b. x^ + 4x + 1 

c. 4x^ - 8 

d. 4x^ - 5 

e. 4x^ + 1 
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26. Find the stii of all even Integers betMeen 1 and 999. 

a. 249,500 

b. 499,000 

c. 500,000 

d. 998,000 

e. None of the above. 

27. Uhat are all real maters x for which (x - 3}(x -i- i) > o 7 

a. x < -1 

b. x > 3 

c. -1 < X < 3 

d. -3 < X < 1 

e. X < -1, X > 3 

28. The degree of (x^ ♦ l)*(x^ +1)^ as a polynoRlal In x 1$ 

a. 5 

b. 7 

c. 12 

d. 17 

e. 72 

29. The solution set of ♦ - y . i - y{y^ . i) is 

a. {1,-1,1,-1} 

b. {0, 1. -1} 

c. {1,-1} 

d. {1} 

e. {0} 
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30. Milch of ^ folloftfing could not be a root of tt» equation 

2x^ - 4x* ♦ 3x^ ♦ - X ♦ 7 - 07 

a. 7 

b. -7 

e. Hon^ of tiN! above. 



31. The rational zero(s) of P(x) - 3x^ 4- 8x^ + I9x * 10 Is (are) 
.2 2 

c -i 

C. - -J 

e. Hone of the above. 



32. Milch of the following sequences Is a geoaetrlc sequ^ice? 
.,1111 

b. 1, 3, 6, 10, 15, ... 

^1111 

1 ^ 1 1 

- 1 1 1 ^ 
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33. If 1 * i •I' 4^ - 0» t»imi I equals 



-1 

1 

2 

-1 or 2 
-1 or -2 



34. A rectangular box without a top Is to be made of wood weighing 40 pounds 
per cubic fbot. If the dlnenslons of the box are to be 2 feet deep, 3 feet 
wide and 5 feet long, how thick waiy the wood be If tte espty box Is not to 
weigh iBore than 160 pounds? Answer to the nearest } Indi. 

a. 1^ 

hm 1 ^ 

c. 1 

. 3 

d. f 

e. None of the above. 

35. Detenalne k In k^(x^ 4 1} - k(x 1) - 3x so that the product of the 
roots Is six times their sun. K has values 

a. -g, 2 

b. 9, -2 

A 3 1 

d. ^ . . y 

e. None of the above. 
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36. The sentence |x - 5| < 4 Is equivalent to uhlch one of the folloiring? 

a. -4 < X < 4 

b. 1 < X < 9 

c. -9 < X < 9 

d. -1 < X < 9 

e. None of the above. 

37. One mson can lay the brick In a ^rtaln i«al1 In 45 hours. A second 
aason requires 30 hours for the saie work. How wmny hours «rf11 It take 
then to do the work If they work togetiter? 

a. 75 

b. 37.5 

c. 18 

d. 15 

e. None of the above. 

38. If 2, 6, 18, 3x 3 are the first four terns of a geonetric sequence, 
then x equals 

a. 5 

b. 7 

c. 9 

d. n 

e. 17 
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39. The expression (7T7 * i"^^) / (^pfy - t where a Is a 

non-zero real niaber has the value -1 for 

a. all but tM real values of y 

b. only tMO real values of y 

c. all real values of y 

d. only one real value of y 

e. no real values of y 

40. If 25* - S and 3** * • 81, th«! y equals 
a. 2 

0. ^ 

c. 3 

d. Y 

. 9 

e. y 

41. What awst tte value of k be In the polyno«1al 9x^ ♦ 2kx + 16 If the 
trInoRlal Is a perfect si)uare7 

a. 6 

b. 12 

c. 24 

d. It Is Impossible for this tHmmlal to be a perfect square. 

e. None of the above. 
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«. Solvt: 547*x47' U *W- 3) 

a. X - 0 

b. X • 2 

c. X " 3 and X • -2 

d. no solution 

e. None of the above 

43. If y varies directly as x, Md If y • 8 Mhen x ■ 4, the value of 
y iihen x ■ -8 1$ 

a. -16 

b. -4 

c. -2 

d. 4k, k • ♦ 1, ♦ 2, ... 

e. 16k, k - ♦ 1, + 2, ... 

44. If X, 2x + 2, 3x 3, ... are In ^omtrlc progit»s1on tdth non-zero 
comMMi ratio, the fourth tern Is 



a. 


-27 


b. 


-"^ 


c. 


-12. 


d. 




e. 


27 
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45. If P(x) - (X + ♦ l)(x* ♦ l)(x® + 1) tlwi (x - 1) P(x) Is 
a. x^« - x^5 ^ ^14 . ^13 , ^12 . ^11 ^ JO . ,9 , ^8 . ,7 , ^6 . 

♦ x*-x^ + x^-x+l 



b. x".1 



C - ♦ x" . x'" ♦ x8 . x« + X* - x^ + 

d. x«.l 
« e. None of the above. 



46. Solve for x in the reals: ( ^ )^"^ - 3(9)* " ^ 
a. 1 

d. 2 

e. None of the above. 

47. If x • 1 ♦ 2^^ and y • 1 ♦ 2"** then y In tersts of x Is 
» X ♦ 1 



k X 2 



d. 2 - X 

e. X ■ 1 

X 
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48. For what value of k Is x - 1 a factor of 3x^ - fc ? 
a. -3 

b. 



c. 



1 

I 

5 
I 



d. 3 

e. 5 

49. The eleventh tern In the expansion of (1 - Is 



a. 



b. 



3211 x^O 
2^*^ 101 221 

32 ' 31 ' » 23x^^ 
101 



c. 



321 x"* 
. 321 x^O 

vsmi 

e. None of the above. 

50. Fron the letters of the wrd ALCCM, hour many arranf^nents can be 
made taking any nunber of letters froa one to seven at a time? 

a. 5,040 

b. 7.012 

c. 21,036 

d. 35.280 

e. None of the above. 
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DIRECTIONS FOR TEST: 



DO NOT open this booklet until you are told to do so. 

This Is a test of your competence In high school geometry. For each of the 30 
problems there are listed S possible answers. You are to Mork each problem and deter*- 
mine t«h1ch Is the correct answer, and Indicate your choice by filling In the circle In 
the correct place on the separate answer steet provided. A sample follows: 

A B C 0 E 

1. If X + 30" « 90°, then x equals: 1. (D (D (D • ® 



A. 


120° 


B. 


3° 


C. 


-60° 


D. 


60° 



E. none of these 

The correct answer for the sample Is "60°", which Is answer D; therefore, you 
should answer this question by filling In the circle D as Indicated above 

If you should change your mind about an answer, be sure to erase completely. Do 
not mark more than one answer for any question. If you are unable to work any partic- 
ular problem, 1t Is to your advantage to guess at the answer rather than leave It blank. 
Make no stray marks of any kind on your answer sheet. 

Vfhen told to do so, open your test booklet and begin work. When you have finished 
one page, go on to the next page. The working time for the entire test is 90 minutes. 

DIRECTIONS FOR ANSWER SHEET: 



Fill In your name In the blanks provided. Above your name write the name of your 
school and the city where It Is located. Including zip code. 

Along the side of your name Indicate your sex and grade by filling in the circle 
prov1(ted. A sample follows: 

SAl'ff'LE: Mary A. Brown who ^s to ktestem High School In Muncle and Is in the ninth 
grade would write across the top and fill In along the side. 
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nm (Last. First, M.I.) 
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N 
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s 




G 


E 




R 


X 




A 






D 


® 




E 


• 




• 




® 




® 




® 





Glv^ <1 and <3 are cofaplementary and < 1 and <2 are supplementary. 
Studly the folloMlriQ statemmts: 
I. »(<2) - ii(<3). 
II. ■(<2) Is obtuse. » 
in. w(<2) = »{<3) + 90°. 

Select the correct answer: 

a) I and II are true* 

b) II and III are true 

c) only I is true 

d) only III 1s true 

e) none of the statements are true 



The sum of the measures of angles A.B.CO, and £ in the accompanying 
figure is: 

a) Less than 180° 

b) 180° 

c) Greater than 180° but less than 360° 

d) 360° 

e) Cannot be determined 




A collapsible, portable ironing board is constructed so that the supports 
bisect each other. The board will always be parallel to the floor because: 

a) i8(<l)=' m(<3) 

c 

b) If two angles of a triangle are 
equal, then the sides opposite 
them are equal . 

c) If the diagonals of a quadrilateral 
bisect each other, the quadrilateral 
is a parallelogram. 

d) If two parallel lines are cut by a 
transversal , the corresponding 
angles are equal. 

e) «(<!) + m(<2) * 180° 
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In the diagram below. 3k H?? and RTIU^. m(<JKO) is: 

K 



a) 


90° 


b) 


38° 


c) 


95° 


d) 


85° 


e) 


5Z° 




In the figure AB IICd. What Is the measure of <EF6? 




S 



a) 90° d 

b) 10° 

c) 60° 

d) 70° 

e) cannot be determined. q q. 
In right triangle ABC, OTlSC. If AB « 6. AC = 8. BC = 10 and DE 
a) 4 



4. find 



b) 



fi2 



c) 5 

d) 6 

e) 4 




Three cylindrical oil drums of 2-foot diameter are to be securely fastened 
In the form of a "triangle" by a rope. What length of rope, in feet, will 
be required? 

a) 12 

b) 6 

c) 6 + Zir 

d) 12 + 2ir 



e) Cannot be determined. 



How nany degrees tetween the hands of a clock at 3:40? 



a) 

b) 145' 

c) 140* 

d) 135* 

e) 130* 

Each of the quadrilaterals. A.B,C.D.E,F,G.H and I Is a square. If the 
area of square C Is 64 square Inches and the area of square 0 Is 81 square 
Inches, the area of square A, In square Inches Is: 



a) 145 

b) 243 

c) 384 

d) 405 

e) None of the above. 





B 


H 


C 


F 




E 


0 



An equilateral triangle and a regular hexagon have equal perimeters, 
the area of the triangle is 2, then the area of the hexagon is: 

a) 2 



If 



b) 


8 


c) 


5 


d) 


3 


e) 


6 



4f; 



11. If the area of the shaded s(^are Is 1 square unit, then the area of the 
polygon Is: 

a) 5^ sq. units 

b) 7 sq. units 

c) 6^ sq. units 

d) S sq. units 

e) 7^ sq. units 

12. In « ri^ht circular cone, the height measures twice the radius of the base. 
If the radius is 8 inches, «rtiat is the volusie of the cone? 




a) 



1024T 



in. 



b) 1024Tr 1n.» 
If in.' 
2048. ^„ , 

in.' 



c) 
d) 
e) 



T 
1024 



13. Given semi-circle ABC with W perpendicular to the diameter AC. 
Study the following conditions: 
I. A ABC is isosceles. 
II. A AOS is similar to A ABC 

in M»p 

BD 5C 
IV. AC^ - AB^ + BD^ + CB^ 

Select the correct statement: 

a) Only I is true. ^ 

b) Only I and II are true. 

c) Only II and III are true. 

d) Only III is true. 

e) Only II and IV are true. 
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U. A triangle which has vertices (0.0) , (2*3). and (3,-2) belongs to which 
of the fol lowing sets: 

I - Isosceles triangles 
IX - Right triangles 
III - Equilateral triangles 

a) none of these 

b) I only 

c) II only 

d) III only 

e) I and II only 

15. The center of a circle Is at the point (1,2) and the point (5,6) is 
on the circle. The area of the circle is: 

a) 

b) 32 n 

c) 30 IT 

d) 14 IT 

e) None of the above 

16. If the area of a circle is 100 n, what Is the length of a side of 
a regular hexagon which Is inscribed in this circle? 



a) 


20 


b) 


4 


c) 


10 


d) 


4 


e) 


None of these 



4S 
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17, fiiven: "All class officers are raonbers of the student council." Which 
statement expresses a conclusion that folloi<s logically from this given 
statenent? 

a) All meRrt)ers of the student council are class officers. 

b) If a student is not a nember of the student council, then the student 
is not a class officer. 

c) If a student is not a class officer, he is not a i»eii*er of the student 
council. 

d) If a student is a member of the student council, he is a class officer. 

e) Ifone of these 




III the figure shown, which of the following statements must be true? 

a) W^W 

b) m(<l)« m(<2) 

c) m(<l)+ m(<2)» 180° 

d) E is the midpoint of AB 

e) none of the above must be true 
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20. Two different planes, y and z are each pen)end1cu]ar to plane t. Which of 
the following statements iwst be true? 

a) Plane y is perpendicular to plane z. 

b) The line of intersection of y and t is parallel to the line of 
intersection of z and t. 

c) The line of intersection of y and t is perpendicular to the line of 
intersection of z and t. 

d) If y and z intersect, their line of intersection is perpendicular to t. 

e) If y and z intersect, their line of intersection is parallel to t. 

21. (>iadrilateral A6C0 is a rhombus with aS of length 5 units and the length 
of one of its diagonals is 6 units. The area of the rhombus, in square 
units, is: 

a) 25 

b) 20 

c) 12 

d) 24 

e) 30 



In the figure sN>wn, DE||XB and segments have the measures shown. The 
measure of W is: 




C 



22. 



A 



a 



a) 



50 
3 



b) 



8 



c) 



18 




15 



50 



23, A boat travels 40 nlles east, 80 miles south, then 20 wiles east again. 
How far is it fro* the starting point? 



a) 


140 


b) 


40 


c) 


50 


d) 


100 


e) 


60 



24. A pony Is tied to the comer of a bam that is 10 meters by 12 meters. 
If the length of rope Is 15 meters, then how much area, in square meters, 
outside the bam, is available to the pony? 

675ir 



b) 
c) 
d) 
e) 



709ir 

120ir 

225Tr 
4 

None of the above. 



25. In the figure, a circle Is Inscribed In a square and then a smaller square 
is inscribed in tr« circle. The ratio of the area of the smaller square 
to that of the larger square is: 

a) 1 : 4 

b) V? 

c) 1 : 2 

d) 1 rV? 

e) 2 : 3 

26. A plane is 7 inches from the center of a sphere having a radius of length 
13 inches. The area, in s(^are inches of the circle of Intersection is: 

a) 12v 

b) 144ir 

c) 1^50ir 

d) 120n 

e) None of the above. 
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27. How many cartons 3* x 3' x 3* can be stored In a room 12' x 9' x 8'? 

a) 32 

b) 30 

c) 28 

d) 26 

e) 24 

28. In a triangle ABC, with right angle at C, the perpendicular bisectors of 
sides AC and IT 

a) Intersect outside the triangle 

b) intersect Inside the triangle 

c) Intersect on the hypotenuse 

d) do not Intersect 

e) cannot be detemilned 

29. If only planes are used to form the surface of a solid, the minimum 
number needed Is: 

a) 2 

b) 3 

c) 4 

d) 5 

e) 6 

30. Each Interior angle of a regular polygon exceeds the exterior angle by 150^. 
The number of sides to the polygon Is: 

a) 16 

b) 18 

c) 20 

e) 25 
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DmCTIONS FOR TEST: 

DO NOT open this booklet imtll you are told to do so. 

This Is a test of your oo^ietence In high school Mtheoatlcs. For each of the 28 
probleBS there are listed 5 possible answers. You are to work each problem and deter- 
mine whid) Is the correct answer, and Indicate your choice by filling In the circle In 
the correct place on the separate answer sheet provided. A sample follows: 

If X + 2 • 6. then x equals: 1- ^ ^ 5 i 1 

® ® ® • (!) 

A. 8 
8. 3 



1. 



r 1 



D. 
E. 



none of these 



The correct answer for the sample Is "4", which is ansii«r D; therefore, you 
should answer this question by filling In the circle D as Indicated above. 

If you should change your nlnd about an answer, be sure to erase completely. Do 
not mark more than one answer for any question. If you are unable to work any partic- 
ular problem. It Is to your advantage to guess at the answer rather than leave It blank. 
Make no stray marks of any kind on your answer sheet. 

fallen told to do so, open your test booklet and begin work, falhen you have finished 
one page, go on to the next page. The working time for the entrle test is 90 minutes. 

DIRECTIOl^ m ANSWER SHEH: 

Fill In your name In the blanks provided. Above your name write the name of your 
school and the city where It Is located. Including zip code. 

Along the side of your name Indicate your sex and grade by filling in the circle 
provided. A sample follows: 

SAMPLE: Mary A. Brown who goes to fafestem High School In Muncle and Is In the ninth 
grade would write across the top and fill In along the side. 
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Mban. > x is factored as coapletely as possible iBto polyn(»ials and 
aoQOBolals with real, Integral coefficients, the soaaMr of factors Is: 

(A) More than 5. 

(B) 5. 

(C) M. 

(D) 3. 

(E) 2. 

What is the ratio of the shaded to the unshaded areas? 




If the reciprical of x 1 is x - 1, then x equals: 

(A) 0 

(B) 1 
(C/ -1 

(D) ±1 

(E) None of the abo7e. 



U. Point E la on side AB of square A^. If SB has loingth one, and EC 
has length two, deterslne the area of the square. 



(A) 

(B) 5 

(C) 3 

(D) 2/3 




(E) k/3 



5. For what TaXue(s) of k does the pair of equations y = and y = 3x k 
have two identical solutions? 



(A) 
(B) 
(C) 
(D) 
(E) 



k 
9 



9 



9 



9 
9 



6. If the parabola y = ax^ + bx c passes through the points (-1,12), (0,5), 
and (2,-3) « the value of (a b -i- c) is: 



(A) 


-k 


(B) 


-2 


(C) 


1 


(D) 


12 


(E) 


0 
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7. Consider the graphs of / - Slogx and y - Iog2x. We may say that the 
equations : 

(A) do not Intersect. 

(B) Intersect In exactly one point. 

(C) intersect in exactly two points. 

(0) intersect in a finite nuober of points greater than two. 
(E) coincide. 

8. Of the meabeTB of three athletic teams in a school, 21 play basketball, 26 
play baseball, 29 play football, 1^ play basketball and baseball, 13 play 
baseball and football, 12 play football and basketball, and 6 play all 
three sports. Hov many players are there? 

(A) 76 

(B) 125 

(C) 117 

(D) 1*3 

(E) 58 

9. The graph of - Uy^ = 0 is; 
(a) a parabola. 

(Ej an ellipse. 

(C) a pair of straight lines. 

(D) a point. 

(E) none of the above. 
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10. What is the aaallest positive integer by which 5^0 should be multiplied 
80 that the product is a perfect cube? 



(A) 


(3W^ 


(B) 


90 


(C) 


120 


(D) 


50 


(E) 


5 



11. Hov oumy terminating zeroes are In the nximber 2^1 (25 factorial}? 

(A) 5 

(B) 6 

(C) 3 

(D) 2 

(E) 8 



20 

12. Evaluate: sin(2arccos(-2^) ) 



(A) 



QkQ 

to: 



(B) § 



(C) 



to: 



(D, i 
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13. Find the area of the region Included between the graphs of the folloving: 

x2 + y2 = It and |x| + |y| = 2 



(A) 


IT ■ 


- k 


(B) 


k 




(C) 




- 


(D) 


8 




(E) 


If IT 


- 8 



1^, If the graphs of2y + x+ 3 = 0 and 3.7 ♦ ax + 2 = 0 are to meet at 
right angles, the value of a Is: 

(A, .| 

(B) - I 

(C) - 1 

(D) 6 

(E) -6 

1^. Let the set consisting of the squares of the positive Integers be called S. 
If a certain operation on one or more asobers of a set always yields a ^^r 
of the set, we say that the set is closed under that operation. Therefore 
S is closed under: 

(A) addition. 

(B) multiplication. 

(C ) division. 

(D) extraction of a |K)sltlve integral root. 
(£) none of the above. 



ERIC 



5') 

-5- 



16. The sides of a triangle are Hca, 5ca, and 7cm. Find the area of the 
triangle in (cn)2. 



(A) 


10 


(B) 


17.5 


(C) 


11* 


(D) 


\^ 


(E) 


5^ 



17. The given figure is constructed of four semicircles, two of which are 
tangent at their midpoints. If the diameter of each circle is one unit, 
find the area in square units of the figure. 

(A) tr 




(E) Not enough information. 



18. Find the length of the major altitude of a regular tetrahedron whose side is 
six units long. 

(A) 6/2 




(E) 8 
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19. If log^ 7 = a, and log^ 5 = c, express 10^25 ^ ^ terns of a and c. 

(A) i£ 
a 

if 

(0) if 

»> if 

(E) 2ac 

20. If a + b = 1, and a^ + b^ = 2, determine the value of + b^. 



(A) 


1 
2 


(B) 


7 
2 


(C) 


2 


(D) 


3 


(E) 


1 
2 



21 . If n B»n worklJig ^ hours a day for n days produce n articles , how many 
articles vill be produced by x mem working ^ hours'la day for v days? 

(A) ^ 

n^ 

(B) Si 

(C) ^ 

n^ 



(D) ^ 

X 
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22, In the glrm figure, each of tha three circles Is tasgent to the other two, 
and each side of the triangle Is tangent to tvo of tha circles. If each 
circle has radius 3, detemLne the p^rlaeter of the triangle. 



(A) 36 + 9.^ 




(B) k5 



(C) 36 6^3 



(D) 18 + 18/f 



(£} None of the alKJve. 



2k. 



The first three tens of an arlthaetlc progression ar£x~l, X't-l,2x-(>3 
in the order shown. The value of z is: 

(A) -2 

(B) 0 

(C) 2 

(D) >♦ 

( £ ) undeterasined 

Let n be the nuaiber of pairs (x,y) which satisfy 5y - 3x = 15 and 
7^ < 16, with X and y real nuabers. Then n is: 

(A) 0 

(B) 1 

(C) 2 

(D) greater than tvo, but finite. 
(S) an infinite number. 
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25* Oeterslna the value of x la ths girm figure. 



(A) 2 



(B) 1 

(C) ^ 

(D) 1^-1 

(E) 2(/3'.l) 




26. A square sheet of tin Is foxmd Into an pp«n box by cutting from each comer 
a square of side S Inches and then tuznlng iqp the sides. If the box Is 
to contain c cubic Inches, find the length of a side of the original sheet 
of tin. 



(A) 
(B) 
(C) 
(D) 



•/c - S 

3, 



/ 



f tZS 



(£) Hot enough Infornatlon. 



27. Find all possible real nuabers 7 so that for s«&e real nuaber x, (x # 1), 

(A) 0 

(B) 1 

(C) all odd Integers 
(S) all even Integers 
(£) all integers 



= 1. 




f>1 
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28. Deteralne the sub of all the positive, three digit Integers fOi«ed from the 
digits 2, 3i 5, 6, 7, If ao digit Is repeated when foralng each xuiaber. (For 
exaaple, 23^ and ^32 are two of the nuabers, but 233 Is not.) 



(A) 


27,600 


(B) 


30,636 


(C) 


32,760 


(D) 


276 


(E) 


30,000 
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